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MEDICAL IMAGING SYSTEM 
RELATED APPLICATION 

[0001] This is a continuation of International Application No. PCT/FR00/00977, 
with an international filing date of April 14, 2000, which is based on French Patent 
Application No. 99/04668, filed April 14, 1999. 

FIELD OF THE INVENTION 

[0002] This invention concerns the field of medical imaging. More specifically, this 
invention concerns a remote echographic analysis system that can be used, for example, 
for gynecological-obstetric expert assessment. 

BACKGROUND 

[0003] Echography is a specific imaging modality. Good analysis of the 
pathological case is strongly dependent on the capacity of the technician to display a 
sectional plane of the patient allowing establishment of a diagnosis. 
[0004] An expert assessment is often sought when the first echograph technician is 
not able to establish a diagnosis in a definitive manner, which is often because it was not 
possible to display "good" image(s). Thus, transmitting these images to an expert will not 
enable the expert to provide an assessment with certainty. 

[0005] In contrast, if the expert is given the possibility of performing the 
examination on a volumic data block, it will be possible to display the sectional planes 
required for the diagnosis. This analysis can be performed during the preparation of the 
coordination meeting, without particular limitation: the data to be analyzed are accessible, 



they can be analyzed by multiple experts, duplicated, transmitted or printed. 
[0006] During the coordination meeting, the expert can show the images that he 
obtained and, by means of interactive remote manipulation of the data block, show the 
manner in which to display them. 

[0007] Thus, there is a double benefit: a real expert assessment with an efficacy at 
least doubled compared to sending a file composed of several fixed images and a training 
activity because the expert explains the manner in which the pertinent images are obtained. 

SUMMARY OF THE INVENTION 

[0008] This invention relates to an imaging system including means for transmitting 
a digital image, an image base, a sensor, means for referencing positions on a dummy, 
echographic display means, means for recalculation of a three-dimensional image and 
means for receiving expert assessment results combining videoconference and the 
possibility of remote manipulation of two-dimensional images. 

BRIEF DESCRIPTION OF THE DRAWING 

[0009] The drawing is a schematic layout of a system in accordance with aspects of 
the invention. 

DETAILED DESCRIPTION 

[0010] The invention is based on the manipulation of a volumic echographic 
information base. The first step of the process is the acquisition of these data. The 
invention makes it possible to constitute a volumic data base on a zone to be analyzed, to 



transmit it to an expert site, to analyze it reproducing the echographic exploration 
movements, then to communicate the expert assessment in an enhanced videoconference 
type exchange. 

[001 1] The invention concerns an imaging system comprising means for transmitting 
a digital image, an image base, a sensor and means for referencing positions on a dummy, 
as well as echographic display means, means for recalculation of a three-dimensional 
image and means for receiving expert assessment results combining videoconference and 
the possibility of remote manipulation of two-dimensional images. 
[0012] The invention also concerns a station for the acquisition of a three- 
dimensional image, its transfer for implementation of a system comprising means for 
linking multiple physical devices. 

[0013] As shown in the drawing, the workstation 1 is advantageously constituted of: 

• a central unit 3, 

• a display screen 2, 

• a high-definition digitalization card 4 enabling acquisition of an echograph video 

signal, 

• a three-dimensional position sensor 6 giving the spatial positions of the 
echographic probe 7, and 

• videoconference means 5 integrating an electronic card and a two-way video 
input, a color camera, a microphone and a headset. 

[0014] The station 1 is connected at one side to the echograph 7 and on the other to 
a communication/ISDN network 8, with the station comprising means for temporarily 
storing the data acquired from the echograph until they are transmitted to the expert then 



exploited in the videoconference. 

[0015] The invention also concerns a workstation for implementation of a system 
intended to receive a file for expert assessment, performance of the virtual echographic 
examination (display of any sectional planes from the three-dimensional matrix), 
transmission of the electronic report and hosting a session of receiving expert assessment 
combining videoconference and remote manipulation of the three-dimensional matrix. 
[0016] The workstation preferably comprises a central unit, a screen, a three- 
dimensional position sensor giving the spatial positions of the virtual echographic probe, 
a videoconference kit combining an electronic card and a two-way video input, a color 
camera, a microphone and a headset, a reproduction bank and a color ink-jet printer. 
[0017] Acquisition is implemented from any echograph: an acquisition station is 
connected to the standard video output (preferably S-VHS) and enables recording of the 
echographic data obtained by scanning of the zone to be studied. 
[0018] A three-dimensional position sensor located on the standard probe makes it 
possible to record with great precision the position in space of the planes acquired, which 
makes it possible to construct a volumic image of the zone studied. 
[0019] An original process processes the acquired planes and produces a volumic 
base of high quality . Acquisition of the echographic data can be performed under different 
angles making it possible, in particular, to limit the effects of shadow cones. A specific 
data acquisition protocol for each organ or zone to be analyzed allows optimization of the 
data collection at the source. The echograph technician needs only to follow this protocol 
to be assured that sufficient data have been recorded to enable a differential diagnosis. 
[0020] Acquisition of the source data can also be implemented in synchronization with 



physiological signals, e.g., the EKG. This technique makes it possible to only conserve 
the echographic data synchronous with an instant of the cardiac cycle (case of vascular 
analysis). 

Transfer of the data 

[0021] The acquired volumic data are stored in the acquisition station in the form 
of a data file which can be transferred to the expert center via any digital channel: 
removable magnetic support, local network, modem, ISDN connection and the like. 

Analysis bv the expert 
[0022] An expert uses a diagnostic station compatible with the acquisition system 
and has available tools allowing him to display the collected data. 
[0023] The display principle is simple: a virtual probe, connected to the expert's 
station, allows the expert to select the two-dimensional plane to be displayed in the three- 
dimensional echographic matrix. The image is displayed on a screen in a format 
equivalent to that of an echograph. Functions of the contrast/brightness adjustment type, 
and simple functions of annotation and measurement complete the interface. 
[0024] When the expert displays the image of interest, it can be saved for printing 
or transmission. The expert assessment file is constituted in this manner. 

Receiving the expert assessment 
[0025] The acquisition (collection center) and expertise stations comprise a simple 
video conference type function with a window in the screen allowing display of the image 
of the interlocutor. One channel allows the dialogue. 

[0026] During submission of the expert assessment conclusions, the electronic file 
comprising multiple images and the associated comments is transmitted from the expert to 



the collector. These static data are those upon which the diagnosis was established. 
[0027] As a complement to this file and oral comments, the expert can manipulate 
the three-dimensional matrix of the echographic data that was analyzed and present in 
parallel on the expert's screen and on the screen of the collector center the selected 
sectional planes, thereby implementing in real time a virtual echographic exploration, with 
high added pedagogical value. Since the three-dimensional matrices are available at both 
sites, it is only necessary to transmit from one site to the other the control data for 
selecting the sectional plane to be displayed. 

[0028] A derivative application of this technology is that it is possible to record these 
control data and thus to replay the entire examination by recording a minimum of data. 

The protection 

External context 

[0029] Known in the prior art is a training system based on the trainer's station 
(image base, probe, positional referencing on a dummy, echographic type display) but also 
including the source data acquisition phase. 

[0030] The invention is differentiated from the prior art essentially by the fact that: 

• capturing of images and constitution of the three-dimensional matrix: concept of 
"new image" enabling display of more details than contained in a single two-dimensional 
image, 

• receiving the expert assessment combining the videoconference and the possibility 
of remotely manipulating the two-dimensional images : the contribution in terms of quality 
of the rapport and its pedagogical strength is very strong. 



The architecture of the collecting station 
[0031] The architecture of the proposed station implements the functionalities 
required for the acquisition of a three-dimensional image, its transfer and inclusion in a 
videoconference subsystem. Depending on the local context, these functionalities can be 
supported by one or more physical devices. In fact, depending on the task organization 
in the medical structure, it can be of value to separate or consolidate the functions of 
videoconference interface and echographic data acquisition (requiring an immediate 
proximity of the echograph). 

[0032] The description below is based on the assumption that all of the functions are 

consolidated on the same device. 

[0033] The workstation is constituted of: 

• a PC type central unit with the following minimal configuration: Pentium IT 400 
MHz operating under Windows NT, 128 MB of memory, 4.3 GB disk, keyboard, mouse, 

• a 17" display screen, 

• a high-definition digitalization card enabling acquisition of the echograph video 

signal, 

• a three-dimensional position sensor giving the spatial positions of the echographic 

probe, 

• a videoconference kit integrating a PCI card supporting H320 standards up to 384 
Kbits/sec and H323 and a two-way video input, a color camera, a microphone and a 
headset. 

[0034] The station is connected on one side to the echograph and on the other to the 
ISDN network. It allows temporary storage of the data acquired from the echograph until 



they are transmitted to the expert, then exploited during the videoconference. 

The architecture of the expert's station 
[0035] The expert' s station makes it possible to receive a file for expert assessment, 
performance of the virtual echographic examination (display of any sectional planes from 
the three-dimensional matrix), transmission of the electronic report and hosting a session 
of receiving expert assessment combining videoconference and remote manipulation of the 
three-dimensional matrix. 
[0036] The workstation is constituted of: 

• a PC type central unit with the following minimal configuration: Pentium IT 450 
MHz operating under Windows NT, 128 MB of memory, 9 GB disk, keyboard, mouse, 

• a 21" display screen, 

• a three-dimensional position sensor giving the spatial positions of the virtual 
echographic probe, 

• a videoconference kit integrating a PCI card supporting H320 standards up to 384 
Kbits/sec and H323 and a two-way video input, a color camera, a microphone and a 
headset, 

• a reproduction bank, 

• a color ink-jet printer. 

[0037] The interface between the two stations 

• The stations are connected to the ISDN network. The number of channels used 
is directly linked to the anticipated performance in terms of data transfer (echographic 
matrix and videoconference). The use of six channels gives optimal results. 



